Protective effects of insulin on polychlorinated biphenyls-induced disruption of actin cytoskeleton in hippocampal neurons.
Insulin receptors are widely distributed in the brain, and insulin improves learning and memory in some brain injury. Insulin elevates LIM kinase 1 (LIMK-1) activity and induces actin polymerization in some cells, while actin cytoskeleton dynamics mediated via LIMK-1/cofilin signal pathway is considered important to learning and memory formation. Our previous studies have shown that polychlorinated biphenyls (PCBs) disrupt the actin cytoskeleton by inhibiting LIMK-1/cofilin signaling pathway in the cultured hippocampal neurons. To determine potential neuronal protective effects by insulin, we administered insulin to the cultured hippocampal neurons after exposure to PCBs mixture Aroclor 1254 (A 1254). We found that insulin antagonized a loss of filamentous actin and the cytotoxicity induced by A 1254. Similarly, insulin restored the decrease of LIMK-1 and cofilin phosphorylation induced by A 1254. We concluded that insulin could protect neurons, probably partly by ameliorating filamentous actin cytoskeleton disruption mediated via the activation of LIMK-1/cofilin signal pathway in cultured hippocampal neurons after exposure to A 1254. The above protective effects in hippocampal neuron may have important implications in the treatment of PCBs-induced neurotoxicity and the mechanism by which insulin improves learning and memory. (c) 2007 Wiley Periodicals, Inc. Environ Toxicol 22: 152-158, 2007.